Transient g r a t i n g techniques are shown t o bc a very well adapted method t o f o l l o w t h e response o f a material t o short laser. e x c i t a t i o n pulses. Besides i t s enhanced s e n s i t i v i t y t h i s technique i s s u i t e d f o r the study o f processes r e q u i r i n g a s p a t i a l l y modulated e x c i t a t i o n o f the medium. The choice o f experimental condit i o n s h ' i l l select the response mechanisms and generate d i f f e r e n t types o f gratings. Each type w i l l be i l l u s t r a t e d by an example.
INTRODUCTION
The development o f the t r a n s i e n t g r a t i n g techniquefollowed the c a p a b i l i t i e s o f laser sources : shorter pulses give the p o s s i b i l i t y t o record f a s t e r t r a n s i e n t s o f a system. The g r a t i n g i s produced by crossing two laser beams i n the material under inv e s t i g a t i o n : t h e i r interference r e a l i s e s a s p a t i a l l y modulated i n t e n s i t y (and/or p o l a r i z a t i o n ) d i s t r i b u t i o n and the coupling o f t h c l i g h t f i e l d w i t h the medium creat e s i n t u r n a s p a t i a l modulation o f t h e o p t i c a l p r o p e r t i e s o f the medium, i.e. a grating. The system then e x h i b i t s a t r a n s i e n t behaviour and relaxes w i t h one o r more c h a r a c t e r i s t i c times.
A t h i r d laser (probe) beam i s d i f f r a c t e d on the g r a t i n g and the temporal evolution o f the s i yna I y i ves i nformat ions on t h e r e l a x a t i o n t ime(s) . The me char^ i sms i nvol vcd in, t h c g r a t i n g formation and decay can be selected by a proper choice o f experimental conditions. As the f i e l d o f applications i s very wide and has already been intensively explored / I / , we s h a l l o u t l i n e here some s p e c i f i c features o f the method. W e w i l l not consider the f o l l o w i n g s i t u a t i o n s more e a s i l y i n t c r p r e t c d w i t h i n other theoretical frames : i ) zero o r near zero t i m delay between pump and probe pu I ses and i i ) two pump pu l ses o f d i f f e r e n t frequency ( m v i ng g r a t i ngs /2/), s i t u a t ions more o f t e n and conven i ent l y analyzed by four-wave m i x i ng, i i i ) t i m e delay between the two pump pu l ses more o f t e n def i ned as photon echoes.
BASIC PRINCIPLES
The ~o m e t r y used f o r t h c production o f a g r a t i n g i s shown i n Fig. 1 . Two laser beams w i t h wave vectors k and k2, obtained by s p l i t t i n g a s i n g l e beam, intersect
.
a t an angle 9 and create an ~n t e r f e r e n c e pattern. 
